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(54) Mounting tool for hydromechanical chuck 



(57) A mounting tool for a hydromechanical chuck 
or mandrel of the type which is clamp connected using 
a pressure medium in order to clamp connecting a shaft 
or a shaft tool or a working piece, and in which said shaft 
or working piece is dismantled from the chuck, and 
which chuck using a pressure medium in the opposite 
direction , and which chuck is formed with two separate 
pressure chambers, a first chamber acting as a clamp 
connection chamber, and a second chamber acting as 
a dismantling chamber, which chambers are formed 
with inlets/outlets provided on opposite sides of the 
chuck and opening at the periphery thereof. The mount- 
ing tool is formed as a yoke (2) adapted to stridingly en- 
gage the chuck or mandrel to be actuated, said yoke 
having a first leg (4) formed with a fixed nozzle (8) and 
the second leg (5) formed with an axially displaceable 
nozzle (9), both nozzles adapted to engage the two op* 
posite inlets/outlets of the chuck to be activated, and 
each leg (4, 5) formed with a passageway (6, 7) for di- 
recting pressure medium Into and out of the nozzle (8, 
9). The yoke (2) is substantially U-shaped having the 
legs thereof (4, 5) so widely spaced as to be able to en- 
gage differently wide chucks. 
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Description 
Technical Field 

[0001] The present invention generally relates to a 
mounting tool for a hydromechanical chuck or a hydro- 
] mechanical mandrel of the type which is pressurised by 
i means of a pressure medium for clamp connecting a 
: shaft or a shaft tool or a working piece and which is dis- 

• mantled for releasing said shaft or working piece from 
' the chuck, and which for the purpose is formed with two 
separate pressure chambers, a pressurisatlon chamber 
for clamp connecting the tool or work piece and a dis- 
mantling chamber for releasing the tool or work piece 
from the chuck or mandrel, and which for this purpose 
vis formed with inlets/outlets provided on opposite sides 
i of the chuck and opening at the periphery surface there- 

[0002] In figures 2 and 3 of the attached drawings 
there is shown, as one out of several examples, a hy- 

• dromechanical cone coupling chuck formed by an inner 

■ sleeve having a conical outer surface and a central bore 
in which the shaft of a tool is adapted to be clamp con- 
nected, and an outer sleeve which is axiaily displacea- 
bte on the conical outer surface of said inner sleeve, and 

. having two separate hydraulic actuation systems for dis- 
placement of the outer sleeve on the inner sleeve, a first 

: system for displacement of the outer sleeve in clamp 
direction and a second system for displacement of the 

] outer sleeve in a direction for releasing the tool. 

; [0003] . It Is, however, to be understood that the inven- 
tion is useful for many other types of hydromechanical 
than the chuck Illustrated in the attached drawings, for 
instance a hydromechanical mandrel. 

Prior Art 

[0004] Conical mechanical chucks or mandrels are 
known in the art, in which the clamping means are of 
•purely mechanical type, like screws, nuts, threads etc. 
. For pressurizing and dismantling, respectively, of a hy- 
. dromechanical chuck or mandrel of the above men- 
tioned type it has been suggested to use a separate, 
external pressurisation means which is connected to the 
inlet/outlet of the hydraulic pressurisation and disman- 
tling chamber, respectively. There are problems in- 
volved In such activation of the clamp bushing or man- 
drel. For instance, upon pressurisation of the clamp con- 
nection chamber hydraulic oil is pressed out from the 
dismantling chamber, and upon introducing pressure 
fluid in the dismantling chamber an equivalent amount 
of fluid is pressed out from the clamp pressure chamber; 
the connection of the pressure source can be compli- 
cated and time consuming; there Is generally a need for 
using thread, screw or nut connections for mounting of 
the pressure source means. 



Object of the Invention 

[0005] The object of the present invention is to provide 
a simple and useful mounting tool for use In connection 
5 to hydromechanical chucks or mandrels etc. of the 
above mentioned type, which tool 

is adjustable for use in connection to chucks or 
mandrels etc. having different diameters, 
10 - which can be quickly and easily connected to the 
chuck etc., 

which is connected both to the inlet/outlet of the 
clamp connection chamber and to the Inlet/outlet of 
the dismantling chamber by a fluid system operat- 
es ing concurrently at both pressure chambers, 

which is connected to the chuck simply by forcing 
pressure pistons into contact with said inlets/outlets 
of the pressure chambers, and in which said pres- 
sure pistons are sealed more strongly against the 
20 chuck inlets/outlets as the inlet pressure is in- 
creased, 

which pressure pistons are spring biased, so that 
the evacuation piston becomes pressed back, 
which can likewise quickly and simply be released, 

25 . in which the pressurisation and dismantling, re- 
spectively, can quickly and simply be reversed by 
means included in the mounting tool, 
which automatically receives pressure medium 
which is evacuated from any of the chambers, so 

30 that there is no waste and overflow of oil/fat from 
the chuck. 

Short Description of the Drawings 

35 [0006] Now the invention is to be described more in 
detail with reference to the accompanying drawings, in 
which figure t shows a cross section view of a mounting 
tool according the invention, figure 2 shows another 
cross section view of the tool while used in connection 

to to a type of hydromechanical chuck, and figure 3 is a 
perspective cross section view of the mounting tool ac- 
cording to the invention used in combination with a hy- 
dromechanical chuck. 

45 Detailed Description of the Invention 

[0007] The mounting tool shown in the drawing gen- 
erally comprises a handle 1 which at one end is formed 
with a generally U-shaped yoke 2, or a ring, adapted to 

50 be moved stridingly over the chuck (or mandrel etc.) to 
be pressurised or dismantled, and which at the opposite 
end Is formed with means 3 for supply of pressure me- 
dium to the each hydraulic clamp connection/disman- 
tling chambers of the chuck. Each leg 4 and 5 of the 

55 yoke 2 is formed with passageways 6, 7 for supply of 
pressure medium to a pressure nozzle 8, 9 with a splash 
protection cup at the end of each leg. The flow of fluid 
is moved round the tool and is sealed at both opposite 
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sides of the dutch. The left nozzle 8, as seen in figure 
1 , is fixed mounted to the leg 4, the right nozzle 9 is 
mounted at the end of a nozzle earner 1 0 which is axially 
dispiaceable in a sleeve 11 which is integral with the 
right yoke leg 5. At the outer end 1 2 of the nozzle carrier 
1 0, which extends out of the sleeve 1 1 there is rotatably 
mounted a hollow nut 13 formed with inner threads 14 
co-operating with outer threads 15 at the outer end of 
the sleeve 1 1 . By turning the hollow nut 1 3 the shaft like 
nozzle carrier 10 is moved to the left or to the right on 
the sleeve 11 , as shown diagrammatically in figure 1 . By 
turning the nut 13 in the clamp connection direction the 
right nozzle is moved closer to the left nozzle 8 so as to 
engage the chuck. At the same time the left nozzle is 
moved into contact with the opposite side of the chuck. 
By turning the nut 13 In the opposite direction the noz- 
zles are moved apart from the chuck. 
[0008] As indicated with the dotted circles in figure 1 
the mounting tool can be used for chucks of widely dif- 
fering diameters only by turning the hollow nut 1 3, acting 
like a micrometer screw, in or out in the sleeve 11 . 
[0009] For distributing the pressure medium entering 
at the pressure inlet 3 there is a distribution box 1 6 which 
can be mounted in the handle 1 or the tool, and from 
which box 16 pressure oil or fat is pressed through the 
passageway 6 or 7, which passageways are In direct 
communication with pressure chambers 17,18 and with 
the nozzles 8 and 9 and with axial bores 1 9 and 20 there- 
of. The distribution box 16 is formed with means for re- 
versing the direction of distribution of pressure medium 
so as to supply pressure medium to the left nozzle 8 or 
the right nozzle 9, respectively, and concurrently there- 
with allowing escape of evacuated oil or fat from the op- 
posite nozzle. 

[0010] ^ figure 2 the mounting tool is shown during 
pressurisation of a chuck 21 adapted to clamp connect- 
ing a shaft 22, e,g. a shaft of a tool. Said chuck is only 
one, out of many different types of mounting means 
which can be handled by the mounting tool means of 
the invention. In the illustrated case the chuck is formed 
with an inner sleeve 23 which is integral with a mounting 
cone 24 for mounting of the chuck in a working machine 
(not shown), and with an outer sleeve 25 which is axially 
dispiaceable on the inner sleeve 23. Between said inner 
and outer sleeves there are formed two separate pres- 
sure chambers, a first chamber 26 for tightening the out- 
er sleeve 25 on the inner sleeve 23 thereby clamp con- 
necting the tool shaft 22 in the chuck, and a second pres- 
sure chamber 27 for forcing the outer sleeve 25 in the 
opposite direction thereby releasing the tool shaft 22. 
Each of the pressure chambers 26, 27 is connected to 
an Inlet/outlet opening 28, 29, which openings are pref- 
erably provided opposite each other and opening at the 
periphery of the chuck. 

[0011] The pressure pistons comprising the nozzles 
8, 9 and the splash protection cups can be formed with 
different pressure areas depending on type and size of 
chuctcto be pressurised. The-nozzles 8, 9 preferably are 



formed with blocking means arranged to stop and seal 
the flow of fluid out of the nozzle when said nozzle is out 
of contact with the chuck. Also, the splash protection 
cups of the nozzles can be formed with vacuum means 

5 adapted to vacuum seal said cups against the outer pe- 
riphery of the chuck while the nozzles 8 and 9 are sealed 
against the bottom inlets/outlets 28, 29 of the chuck dur- 
ing pressurisation and dismantling. The splash protec- 
tion cups mainly act to prevent splash of oil or fat from 

10 the nozzles 8, 9 and the inlets/outlets 28, 29 upon clamp 
connecting and dismantling, respectively, of the tool to/ 
from the chuck (or mandrel). 

[0012] When using mounting tool according to the in- 
vention the tool is moved with the fixed nozzle 8 Into 

« contact with one of the inlet/outlet openings 28, 29 of 
the chuck or mandrel, no importance which one, and the 
hollow nut 1 3 is turned in clamp connection direction so 
that the opposite nozzle 9 comes into contact with the 
other Inlet/outlet opening. The nut 13 is turned enough 

so as to secure a provide a tight seal between the chuck 
and the mounting tool. Pressure fluid is introduced by 
means of the pressure supply means 3, and the distri- 
bution box 1 6 is set so as to supply pressure fluid to the 
clamp connection chamber 26 or to the dismantling 

25 chamber 27, resp. After the shaft 22 has been clamp 
connected to the chuck the mounting tool is unscrewed 
from the chuck and the chuck is ready for use. The 
mounting tool now can be used for clamp connecting or 
for dismantling of other chuck appliances. 

30 

Reference numerals 
[0013] 

35 1 handle 

2 yoke 

3 pressure supply means 

4 leg 

5 leg 
40 6 passageway 

7 passageway 

8 nozzle 

9 nozzle 

1 0 nozzle carrier 
45 1 1 sleeve 

1 2 outer end 

13 hollow nut 

14 inner threads 

15 outer threads 
so 16 distribution box 

1 7 pressure chamber 

1 8 pressure chamber 

19 bore 

20 bore 
S5 21 chuck 

22 shaft 

23 inner sleeve 

24 mounting cone 
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25 outer sleeve 

26 connection pressure chamber 
. 27 release pressure chamber 

28 inlet/outlet (of 26) 

29 Inlet/outlet (of 27) 

Claims 

1. A mounting tool for a hydromechanical chuck or 
mandrel of the type which is clamp connected using 
a pressure medium for clamp connecting a shaft 
(22), a shaft tool or a working piece to the chuck or 
mandrel and in which said shaft (22) or working 
piece is dismantled from the chuck or mandrel using 
a pressure acting in the opposite direction (22), and 

! • • which is formed with two separate pressure cham- 
bers (26, 27), a first chamber (26) for pressurization 
of a clamp connection means of the chuck and a 
)■■: second chamber (27) for pressurization of a dis- 
mantling means of the chuck, and which is formed 
with inlets/outtets (28, 29) provided on opposite 
sides of the chuck and opening at the periphery sur- 
face thereof, characterised in that the mounting 
tool is formed as a yoke (2) or a ring adapted to strid- 
ingiy engage a chuck to be actuated, a first leg (4) 
formed with a first nozzle (8) and the second leg (5) 
formed with an axially displaceable second nozzle 
(9), which nozzles (8, 9) are movable in relation to 
eiach other, and both nozzles adapted to engage the 
opposite inlets/outlets (28, 29) of the chuck to be 
activated. 

2. A mounting tool according to claim 1 , character- 
ised in that the yoke (2) if substantially U-shaped 
having the legs thereof (4, 5) spaced so as to be 
able to engage differently wide chucks. 

3. A mounting tool according to claim 1 or 2, charac- 
terised in that the axially displaceable nozzle (9) is 
mounted at the end of a shaft like nozzle carrier (1 0) 

. which is axially movable towards and away from the 
fixed nozzle (8) so as to adapt the mounting tool to 
chucks of different sizes. 



6. A mounting tool according to any of the preceding 
claims, characterised in that the tool is formed with 
a distribution box (16) adapted to direct pressure 
fluid to the fixed nozzle (8) or to the axially displace- 

5 able nozzle (9), or vice versa. 

7. A mounting tool according to claim 6, character- 
ised in that the distribution box (16) is formed with 
means for allowing escape of pressure fluid from 

10 one of the pressure chambers (1 7, 18, 28, 29) of 
the chuck while pressurising the other pressure 
chamber of said chuck. 

8. A mounting tool according to any of the preceding 
15 claims, characterised in that the pressure pistons 

(nozzles 8, 9) are hydraulically preloaded in that 
they are more strongly seated against the chuck in- 
let/outlet as the inlet pressure is increased. 

20 9. a mounting tool according to any of the preceding 
claims, characterised in that the nozzles (8, 9) are 
spring loaded and in that the bores (19, 20) thereof 
are formed with stop means arranged to close said 
bores when the nozzles are out of contact with the 

25 chuck. 
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40 



4. A mounting tool according to claim 3, character- 
ized in that the axially movable nozzle carrier (10) 
with the nozzle (9) is slldeable in a sleeve (11 ) which 
is integral with the yoke (2) and extends out of said 
sleeve (11). 50 

5. A mounting tool according to claim 4, character- 
ised in that there are means for axially forcing the 
nozzle carrier (11) with the nozzle (9) in opposite 
directions and comprising a hollow nut (13) having ss 
inner threads (14) engaging outer threads (16) at 

the outer periphery of the sleeve (11), whereby said 
hollow nut (13) acts like a micrometer screw. 
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- Tool mechanised clamping unit - has additional hydraulic cylinder in spindle 
with hollow piston formed by spindle flange 

- SU1 364405 Quill (2) traverse unit is a hydraulic cylinder with the quill acting as 
the cylinder body and the piston being an annular flange (5) on the spindle 
The clamp unit incorporates an additional hydraulic cylinder with its hollow 
piston (7) having a conical groove on the end and locating in the spindle axial 
bore, also has a sealing ring ( 8) in the conical groove acting on the clamping 
element faces and tool shank outer surface. The quill is spring loaded in the 
direction of spindle movement during clamping and the cylinder working 
chambers (9,1 1) are connected by channels (10,12) in the cylinder 
interconnecting and linked to the coolant feed system. 
USE/ADVANTAGE - The tool clamp is used for deep hole drilling and offers 
reduced energy costs on machines with internally cooled tools. Bui. 1/7.1 .88(1/ 
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(21) 4008484/31-08 

(22) 18.12.85 

(46) 07.01.88. Eian. N> 1 

(71) HaBHOAapcKHft HHAycTpHaribHbiH hh- 

CTHTyT 

(72) A.r.EMejibflHbB, B.H.KoicapeB, 
H • 0 • HayMOB , A.A.Pyjtb h H.A.Pynb 

(53) 621.952-229.2(088.8) 
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» 332932, kji. B 23 B 31/04, 1970. 

(54) yCTPOflCTBO flTW MEXAHH3HP0BAHH0r0 
KPEIUIEHMH HHCTPYMEHTA 

(57) HaoSpeTeHHe othochtch k o6jiacTH 

CTaHKOCTpoeHHH H MOXeT 6fcJTb HCIIOJIbSO- 

Bano nnn saxHMa csepji Ha craHKax ajih 
ruy6oKoro CBepjiemfH. Uejibio H3o6peTe- 
khh HBnneTCH CHHHeHHe aneproaaTpaT 
npK pafiore Ha cTaHKax c oxjiasmeHHeM. 
ycTpoftcTBo coAepacHT mriHHAanb 1 h yc- 
TaHOBJieHKyio na ueM rnnb3y 2, aaaHMO- 
AeftcTBywn^yio c uaaroft 4, ycTaHoaneH- 
Hoft b mnHHAejie. rwib3a 2 c KOJibijeBbiM 

«7 



BbicTynoM 5 Ha mnnMAene 1 o6pa3ywT 

rHAPOUHJIHHflP. B OTBepCTHH mnHHAejiH 1 

ycTaHOBJieH nojibM nopmeHb 7 c kohmmcc- 

KOH BblTOMKOM Ha TOPUe, B KOTOpOH yc- 

TaHOBJieHo ynnoTHHTeJibHoe Konbuo 8. 
IIoJiocTb MejKAy nopmHeM 7 h topijom ot- 
BepcTHH b ninHHAejie 1 coeAHHena c no- 
jiocTbio 11 rHAPOAHJiHHApa, o6pa30Baimo- 
ro rHJibsoft 2 h BwcTynoM 5, h KananoM 
c CHCTeMoft ajih noABOAa oxjiaamawmeH 
vkhakocth. 33JKHH HHCTpyMeHTa 15, ycTa- 
HOBJicHHoro b OTBepCTHH uaHrn 4, ocy- 
mecTBnneTCH npH noqaqe oxjiaayxawrijeH 

KHAKOCTH B TIOJlOCTb 1 1 . IIpH 3TOM rtop- 

meHb 7 npHJKHMaeT KOJibuo 8 k Topuy uan- 

rH H K nOBepXHOCTH XBOCTOBHKa HH- 
CTpyMeHTa, yiuioTHHH 3a3opw. Odkhm HH- 
CTpyMeHTa npoH3BOAHTCH npH noAatie pa- 

60Meft KHAKOCTH H3 THAPOCTaHUHH CTaH- 

Ka b nonocTb 13. npeABapHTejibHUH 3a- 
jkhm CBepjia ocymecTSJineTca npyxHHoA 6, 
ycTaHOBJieHHoii Meswy nopuiHeM 7 h rHJib- 
sofl 2. 1 hji. 




C*5 
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; HsdepeTeHHe otkochtch k ctahko- 

i cTpoeHHX) H MOXeT GhtTh HCnOHbSOBaKO 

; fliiH saaoHMa caepji Ha CTaHKax Ann r/iy- 
SoKoro csepjieHHH. 

Itejibio M3o6peTeHKA' HBJineTCH pacmH- 
peKMe TexHojiorHwecKHx bosmoxhoctch 
ycTpoftcTaa *3a c^ieT npHMeHeHH* cBepn 
c BHyrpeHHHM noABOAOM oxjiaxAawmeft 

XHAXOCTH. 

Ha nepreme noKa3aHo ycTpoftcTBo, 
•ofenpift BHn,; npoAOJibHbitt paapes. 

;/ f jycTpoftCTBo . cojncepjKHT mnHHflejib 1 h 
ycTaHoBjieHHyto Ha ranHHAene c bosmox- 
hoct^kj ocesoro nepeMemeHHH rajibay 2, 
; ko h t a k THpy wmy lo BnyTpeHHefl topuoboh 
noBepxHOCTbio 3 m c TOpifOBbiMH noBepx- 

HOCTHMH aaXHMHbDC 3JieM6KTOB UaHrH 4 . 
rHJIb3a 2 HBJ1H€TCH KOpnyCOM THAPO— 

UHnHHApa, nopnmeM KOToporo HBJiaeTCH 
BBinonHeHHbift Ha mnHHAene xonbueBOH 
BbicTyn.5. Twibsa 2 noAnpyxHHeHa ot- 

! HocHTenbHO BbicTyna 5 npyxHHoft 6. 

; B qceBOM oTBepcTHH innHHAeJiH ycTanoB- 
neri nonwn nopmeHb 7 c KOHtmecKoft bw- 

i TOMKOft hh TopAe, b kotopoh ycTaHos- 
neHo yruioTHHTejibHoe KOJibAQ 8. 

06pa3OBaHHan Me»wy nopumeM 7 h 
ah 6m OTBepcTHH noJiocTb 9 coeAHHeHa 
KakaJioM 10 c nojipCTbio 11 thapoah- 
nHHApa, oSpaaoBaHHoro rnnb30H 2 h bm- 
CTynoM 5. nonocTb 9 coeAHHeHa KaHa- 
jiom 12 c CMcreMOR nnx noABOAa oxnas- 
Aawmeft 3KHAKOCTH. Apyra* nonocTb 13 
MexAy rnnbaott 2 h BwcTynoM 5 coeAHKe- 
Ha ixaHajtoM 14 c hcto*ihhkom rHApaB- 
jitiMecKoro AaaneHHH. 
.". .YcTpoftCTBo paSoTaeT cneAywmHM 06- 
pa30M« 

; .IIpH noAawe b nonocTb 13 wepe3 xa- 
Haji 14 paSoMeft xhaxocth THJibaa 2 ne- 
peMemaeTCH bjicbo, ocbo6oxabh uanry 4. 

[IOCJie yCTSHOBKH MHCTpyMGHTa 15 B OT- 

BepcTHe AaHrH noAa*ia paSo^ei* xhakoc- 
th b nonocTb 13 npexpamaeTCH, h rHm>- 
3a 2 noA AeAcTBHeM npyxHHb! 6, nepe- 
MemaeTCH snpaBo, otecneHHsan npejsr 
BapHTeJibKbifl aaxHM HHCTpyMeHTa a uaH- 
re, B npouecce oOpadoTXH <iepea xaHaji 
12 oxJiaaAaiomafl xHAxocTb nocTynaeT b 
nonocTH 9 h 11, b peayjibTaTe Hero 

npOHCXOAHT OKOHHaTCrtbHUH 33JKHM AaH— 

th 4 rmibsoft 2, a Taxxe Ae&opMauHH 
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" yrtnoTHHTejibHoro xonbua 8 BCJieACTBHe 
nepeMemeHHH nopniHH 7 BJieso. KoHTax- 
THpyn c topuom uaurH 4 h Hapyxnoft 

nOBepXHOCTblO XBOCTOBHKa HHCTpyMeH- 
Ta 15, xojibijo 8 HCK/iJOMaer. yTe^KH jkha- 
kocth nepes 3a3opw b conpnxeHHHX 
uaHrn co ninHHAeneM h HKCTpyMeHTOM. 

Hcn0Jib3OBaHHe b a^hhon ycTpoftCTse 
3HeprHH noToxa oxjiaxAawmeft xhaxocth 
Ann 3aaeHMa HHCTpyMeHTa nosBonneT Tax- 
xe CHH3HTB 3Hepro3aTpaTbi aa c*ieT 
HcxjifOMeHHH AonojiHHTejibHoro noTpe6ne- 

HHH SHeprHH OT THAPOCTaHI^HH CTaHxa 

bo BpeMH o6pa6oTXH. 

OopMyna H3o6peTeHKH 
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Yctpohctbo RJ1X MexaHH3HpoBaHHoro 
xpenjieHHH HHCTpyMeHTa, coAepxanjee 
mrtHHAejib, ycTaHOBJieHHyxi Ha innHHAene 
c BosMowHocTbio oceBoro nepeMemeHHH 
rHJib3y c BHyTpeHHefl noBepXHocTbx>, 
npeAHasnaMeHHOH ajih BsanMOAeficTBHR 

C OTBeTHblMH HOBepXHOCTHMH 3 aXHMHblX 
3JieMeHTOB, yCTaHOBJieHHhDC C BO3M0X- 

HocTbw paAHajibHoro nepeMemeHHH otho- 
CHTenbHo och mnHHAejiH, h npHBOA nepe- 
MemeHHH rHJib3u, oT/iHHaiomee- 

C H T6M, HT0 9 C UeJIbW CHH»eHHH 3Hep~ 

rosaTpaT npH pa6oTe Ha cTaHxax c . . 
oxjiaxAeHHeM, npHBOA nepeMemeHHH rHJib- 
3bi BbinoJiHeH b BHAe rHAPOAHJiHHAPa , 
xopnycoM KOToporo HBJineTCH rwib3a, 
a nopniHeM - BbinpjiHeHHbiH Ha mnHHAene 
xojibueBOH BbicTyn, npH stom ycTpoiicT- 

BO CHa6weHO AOnOJIHHTeJIbHbIM rHAPOAH- 

jihhapom, nojibift nopmeHb KOToporo c ko- 
HH^ecxoH bwtomkoh Ha Topqe ycraHOB- 
40 neH b BbinoTi He h hom b mnHHAene oceBOM 

OTBepcTHH, H yiUIOTHHTenbHUM KOJIbUOM, 

ycTaHosneHHbiM b ynoMHHyToft. xoHH^ecxoft 

BblTOMKe C BOSMOXHOCTbK) BSaHMOAfiACT- 
% BHfl. C TOPUOBOH nOBepXKOCTbM 3aXHMHbDC 

sneMeHTOB h HapyxHoA noBepxHOCTbio 
xBocTOBHxa HHCTpyMeHTa , npH^eM rwib-. 
3a noAnpyxHHeHa oTHocHTenbHO mnHHAe- 
Jifl b HanpaBneHHH ee nepeMemeHHH npH 
3axHMe, a padonne nonocTH ynoMHHyTbix 
rHAPouHJiHHAPOB coeAHHeHbi nocpeACTBOM 
BhmonHeHHbix b iunwHAejie xaHajioB m ex- 
Ay COSOH H C CHCTeMOH JXSIH nOAdHH 

oxjiaxAywrneft xhakocth. 
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BHHHTIH 3axaa 6520/8 



Twpax 879 noAnncHoe 



UpoHSB.-'nojiHrp. np-THe, r. YxropoA, yn. npoexTHan, 4 



